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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonvolatile 
memory capable of lowering a power source voltage and 
a power consumption, a nonvolatile memory capable of 
being raised in its function and increased in multi- 
functions and reduced in size and a semiconductor 
device having the nonvolatile memory. 
SOLUTION: The nonvolatile memory comprises a 
memory cell array constituted of complete depletion 
type memory TFTsCthin film transistors), drive circuits of 
memory cells and another peripheral circuit, which are 
integrally formed on the same substrate. Further, a pixel 
part for constituting the semiconductor device, a drive 
circuit for driving the pixel part and the nonvolatile 
memory are integrally formed on a substrate having an 
insulating surface. The complete depletion type memory 
TFTs are used to thereby lower the power source 
voltage and the power consumption of the nonvolatile 
memory, and improve a number of rewriting times. The 
nonvolatile memory and the semiconductor device can 

be realized to be raised in its function and increased in multi-functions and reduced in size. 
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[0 0 6 2] ^i*. ^^yTFT (1. 1) iwx — 

yTFT (1. 1) (T^Ltv^femsEti. yvi—^^-^if 
vmmzmn^iy^tzMm^\z^>\:^x^{^'t^. 

[0063] T'^yTFT (1. 1) \Z^^^lxfz.'f— 
^mh'V^'^'^^\Z\±^ y-;^^S 1 ~S n^GNDl^l 

;^^yTFT (1. 1) <7>7D—x^ h®<l{r 

mMiy^m^l\x\^^m'^}im^^i\x\^-fi.\^^(n\. 
^\^^mMmz^Z.\^X. y ir/Mct^it^nTV^^•r 

[0064] fino. m%(r>mm-t. " i " (o^m o 



^yTFT;^i^0. 5VJeA±3. 5 VKAT^t:) L t V ^fflSJE 
^WL. "0" (7:)it*tffi(7D^^ y TFT;!i\ 6. 5VJiJl± 

05 <o\^^\^^nB.^^'t^^\z\t. fj^'^com&tx.xm 

[00 6 5j*f^{r. ;/^y ^{$:<7:)-fi§m*^tT5# 
y — ^HS l~Sn joj:t>'l7— K^Wl—Wm^G 
NDl;i^'ro ^UT. h^B l--Bn(:iIEt7:)iga;JE 
10 (W;ttf2 0V) SrfpiD-r^ i: . ^T(Dp< ^ y TF Tt:: 

tt $ i^ T I ^ 7t •7''- ^ ?g * ^ n ^ o 
[00 6 6] ##iA;^^^oJ:u^iSg;zf[±iL0#(cjoi'^ 
15 Til^R^i^rv^/^l^^t-§'^%B 2 — Bn. W2'-Wm<7:)i| 

[0 0 6 7] ±i£L/ctbi^mEE(Dft{i. -fiajT^fo 

oT. ^<7?ftlwPge>nS:b{tT-finei^ Hl^tr, ;^^y 
TFT (1, 1) ^r^JD$^^5mEE^^. ;^^yTFT(7) 

^^yXFT (1. 1) (om'm&^^w.\z^i&r>xm\L 

[0 0 6 8] Z.(0^^ ;^^yTFT (1. 1) --(30## 
30 ^T'fc^o 

[0 0 6 9] /.^ib\ igrg5feS:jrp;t^fcis^ir. —wm^i: 
rsomz^ ^T(7:>p<^y TFTJw##iA;z^^tf 

• HEgirLT. -<y :7r-f (Hl^g^^ttr t>ctv\ 
35 . [0 0 7 0] S/^:. *^m<?>ff^fiitwiol , > y T F 
T<7?$#iA^/r^**^T^®-&. T^^y TFTtT^riVh 

Tt<ti\ TFT(75*Mt:^fo^sa?P;t^:i 
40 <ir;5?T-#^o 
[0 0 7 1 ] 

o\,^T. El4-lll6S:fflv>TlftPJ1-^o ^S^i47«^y 

45 ^^^-r-STFTi: LT. 7<^y iryu^«fi£i-^7^^y 
TFT (n^-t^-vuMT FT) . ^ c/{r p< ^ y ^UCO 

2o<7?TFT ( p ^^^^/uST F T ioitJ? 
. n^'y^>vuMTFT) $r^[|(^^oTIftPJ-t-^o 

50 1 0 0 7 2] WTtc^-t-^»«i4p<^y(^l^SJ;^j!fe{zJ: 
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[0 0 7 3] *7t, .TFTT-«J5K^n5;ii22[H]SgJSj;t;t 

ti^m^\± > * y *3 J: atii^^^«:Sfi mm.-t ^ * »r 

(is ^ib;S, L^v^fi®BE^^r*3V^T^!f!|t^4^Sr*i-ST 

;t fc T F T ^r'(4-<$:?^figlc: i o TH^T # I 

[0 0 7 4] ^-r, i^«ft«ffi5r^ri-5S«i: LT^3^« 

154 o 1 ^s^fiii-?) (114 (A) ) o 

[00 7 5] ^^JC, 4 5nin03#NlKS*W4 0 24- 
tii^OWfi^^ffiT-ff^figi-S (0 4 (A) ) . f£iS. ^^bW 

[0 0 7 6] iiia?flJ«tt®«73l?:$l4, p(^yTF 

^P■<75f^^^^/^5<75 1/4^^T (Jff* b< (4 1 nm~5 On 
m) -efe5J;9»rJi?fiK-t-5o ''iiS, %«i*:?£^4e<75^$ 

AS r (75 J; 5 /l^i^^mtz. $ ^m^lr (4, 

[0 0 7 7] t¥&mEmm4 0 2<r>m^itXU%: 

ffOo :iz./i^hm4 (B) *-C<0XS(4*ailiiAi::J:5 

4#rj^¥l 0-2 4 7 7 3 5-^^^^§|ffl1-5C 

[0 0 7 8] ^-r. r^p^4 15,41 6^m^i>^m 
K4 1 1 ~4 1 3 (.^^t^mx-n 1 5 otmmcomit^^ 
m) ^m^-tio -eur, mim4 1 1~4 1 3<D±iz 
^tf>=-H»tcJ;f5 = s"^>'i' (Ni) i:^m-rim 

(N i -^^StV^p) A \ A^m^irio fiis. l^'yT. 

[0 0 7 9] ^fc, ttg67L5Si:LTI4=?">->'U«^1-tr 
t>. =>/</Uh (Co) , I* (Fe) . /<7v^l?A (P 
d) , e# (P t) . ^ (Cu) . (Au) . -JrVu-^ 



= (Ge) , IS (P b) , ^'^'J^h. (In) ^Sr 
[0 0 8 0] [2)4 (C) ^f§tt# 

ii^4^T-5 7 ox:. 1 Amf^mrnvm^tt^T^. 
05 Si^^4 b 2<7?^fB^liS•^7 5o z.(nm.. *£fB-ft:(4N i 

g!Ufc«S«c (N i^iDffl^tVN^) 4 2 1, 4 2 2S:je 

fl^fiS;$ixfc^fBt4^^K4 2 3(4, fli*<75^fB7i5tte56<3 

10 ih\^om^tM>i Kmmi^w) tm. im.vm 

?g.«(4, *T*L<l4 500~700t; 5 5 

0~6 5 0'C) i2iS^Pg(4, iffSb<f44~2 4 

B#Wi:-^4^(4•J;l^o 
[00 8 1] mz. 114 . (D) »C^^i-J; 9 tr, »»)R4 
15 1 1 ~4 1 3 ^-e-<7)*4-7;^^ t UT 1 5i^{3Jli--5pt 
^ ($f$b<»4y>-) i SSjDffi^4 2 1, 4 2 2J:i 

asAD-rso r 5 uTiiiiiS(c: y :^*s^AD$n7t?i« ( y 

Vj^Pfflyct(,^9) 4 3 1, 4 3 2*5?i^fi&$n5, 
[0 0 8 2] ^VXm4 (D) (C.T^-t-J; ^fStt^ 

20 la^f-ceoo'c, i 2mm<Dmmi«iim^i}a:tio :l<o 

f^Mm\t. ')>\zm^^ytm (*IIJS0iJ-t?{4N i ) <r> 

y j/^ y v^^iST-fc*? , m.f^mz.\t.jhif±.x<Dn i »4 

^pp^s.T:-r J; 9 (3 y :ymi)m^4 31, 432 »c:tt®$ 
n-CLS^o i<oxg»r J:t9 3gfB+43S^K4 3 3tf ir3S 
25 -SN i OglAl4S I MS (Kfi-»:-f :^-:^^>*»f) 

m'&m.X'Ptli< 1 1 2 X 1 0"atoffls/cmnc:*T-<gM$ 

[0 0 8 3] i 9 LrttSE^^^^T^£a^B^^:^4^, s.o, 

30 fg;M$iX!t^^Btt3S*a4 3 3;6q#ib^xSo ^175^, 
li^4 1 1 ~4 1 3 Sr^*U, y V^.ADffl^4 3 1.4 

3 2Sr^*/ii/\ m^^-&mm4 3 3(o^^m\<^tLm^ 

^^Wm i|«^»(^St4StV^^) 5 0 1-503 

:^/<^-^>'i/Igt- j; l9ff^j5g-t-S (135 (A) ) „ 
35 [0 0 8 4 J <!>:IC, #^i$:fgtt€5 0 1 W^*), ^ir;>< 

^y TFTWKW Vffi*Si:/iSffi%5 1 SUA^^Uv? 

^ h-'i';^^' 5 11. 5 1 2T-av\ nM«:{^-¥-r-5^i^ 

I^TC* (nM^^^'^Ttldir t,V>9) (OmM^n^ (1215 
(B) ) , rwXSdiUff^fiit^nSnS^FSiei^SJtS 
40 1 3lwl4. nM^^1^jcS;5S 1 x l 0»~1 x l 0^'at 

oras/cm^ ({■t^6<)l::i4 2 X 1 O^^—S X 1 O=»atoms /cm 

') (o^mx-^t.ixiXoizh--:^m^mB-f-i. nM 
^f^l^7i.mtLXit. 'J> (P) ^at^ (As) Srffll-^ 
n»^i<. *llli£CTT-l± y V (P) Srffll^-5o 
45 [0 0 8 5] ^<D^. Uv=;^ 5 11. 5 1 2 

2ii:m^-ri (115 (c) ) „ ^KD^-h^imms 
2 i(omm\m(r>mmtj:mzx?>mm6^i>^^Lx 1 

0 — 2 5 OnniC75t5iaT-pin-t-m4SV\ ''^io. P^'^'JT 
50 FTSr<gfi£i-^.»l(73'y-hJ6«SK<OJl$^l 0-5 0 
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[0 0 8 6] JJctC. K>ft:#H^'t'X-9 5 o*c. 

*DS\^^^iD^, ^^^txm^ff^o :ic7:)^g?^t:xig-e 

[0 0 8 7] 2 0 0-^400 run(7:)#«K^?f^iS; 

t.^ >'N3'-=.>^^tTl/»$^— hm®5 2 2 — 5 2 4^rJi^ 

j55ti~5 (las (c) ) o wCOP#. y tftct:^'^'— h 

ti. nS^^$ie^®i§lc5 1 3 <i:y- hJfe^^S 2 1 ^:frL 

[0 0 8 8] '7ijb\ V- vmmtn-m<o^mm-^ir<r^\^ 

(Ta) . "f-^l^ (Ti) , ^i;Xx>' (Mo) . 
i?^::^^^^ (W) . ^ P A (C r) , >- y (Si) 

[0 0 8 9] *^t£<^jT-Ji. 5 OnmJ¥OS^l:^ V^^t" 
(WN) mt. 3 5 0nm-(O-^:y^::^'r> (W) K<t 

^<^y^iS:^t\^X^^J (Xe) . (Ne) « 

VD. y^X-^CVD^) irioTfig^r^dtt*^ 

[00 90] »:tc. -»mtS *rf^^i-^^Si6i|^7c*OS^ 

(P) ^/cfiatm (As) . pSi/^f.»i^'n V (B) . 

(Ga) ^/cJi^^^v^C^i^^ (In) ^Srffll^n 



[00 9 1] 05 (D) tz^i-i^tc, >/-hm 

<15 2 2-5 2 A^-^:^^ t trSB^-g^e^icingy^j^ 

I^S* (*3lift0ijTli y» 531 — 536 ^:^*D 
05 {£««^*64&«Si|!c (ii-ga«) Sr?l^^i-?>o 

^^^l^ffllScli. y 1 X 1 0 "atoms/cm^— 1 

X 1 0 '^atoms/cm^t ct 9 {rf^gn-f^o 
[0 0 9 2] <Sfctc:y-hmM5 2 2-5 2 A^'^:^^t 
X^X^-VrnWrn^ 2 l«rK7^:3i5,^Vi/f£{zJ:*9:3i 
10 s/^>i5^L> 6 0 1 -6 q 3(r/><?-^Vi/i-^ (1116 
(A) ) o 

[0 0 9 3]iSfe(C. Ei6 (A) til^ri^t^. p^i-^- 
/uSTFTO^fis:. joj:t>*n^-^^^/U^TFT(0-S(5S: 
^^mX^i^P^ h-^:^^ 6 0 4. 6 0 5^ff^^L, nM 

15 ^*i6^7c^ (*^Mfi?ijT}iy » ^mmLxm^&mzv 

>=^^tf^lfi1^mifiE6 0 6-6 0 g^ff^-r^, rco 

niy:F$4il^7C^oS«»* 1 X 1 O^**- 1 X 1 02»at 
oms/cm^ ({t^6^){Z(i2 X 1 0=^-5- X 1 O^atoms/c 

20 [00 94] ::(7:)Xg{cj:oT^^y TF Tcoy— ^ • 

KU-rvm*S6 0 6. 6 0 7, CMO.S&«J5S;i-^n^ 
Y^^yi-SyTFTcpy— • Ku-Y ^-^igge 0 8 , 6 0 9 
*D«tl>\ LDD^i§5c6 1 0;!>^?f$^$n^o 
[0 0 9 5 1 g]6 (B) {r^1-J;9i;i. Uv?;^ h 

25 -^:?^iJ^ 6 0 4. 6 O 5^^^L^ ^Ttjruv?;;?. h-^:^i?^ 
6 11. 6 1 2^?f^^i-5o ^UT. pM^,^1^7t* 

tP^^it^Siae 13, 614 ^m^-t^o r :iTiiv>3}^' 
(BgHfi) ^ffli/^/-c-r:^>' K— "T'fetcJ: 1 X 1 0 
30 -^-^ 1 X 1 O^^atoms/cm^ (R^S^iC:(i2 X 1 0=°— 5 
X 1 0-°atoms/cm^) COiSS <i: J: 5 t^^* a >^*S*D 

•f-'So :Lol.Xp^^^^/i^mTFT<Dy—:^' Ku^v 
fflilEe 13.61 4;!i5ff$j5S:^n^ (El 6 (B) ) o 
[0 0 9 6] mz.. mQ (C) {Z^i~Xo\Z^ i^i^:^h 

35 -^^^6 11, 6 12 ^m^Ltzm. mm^^ummm 
6 2 1 ^nm^^o ^mme 2i\t. ^^y TFTdjo 

m<^i<7)rai<7)^2(7)y'-- hjgjta-ir/cC^o $6f*®6 2 

40 <i^^*0(Dmt@fe (y^X-^CVDfe. ;^/<^>^?£^) 4rffl 

Sr:7'TX-7CVDffitrJ:«9 ffMr ^ o 
[0 0 9 7] ^om, ^n^noS*T-^*D$nfcnS 

*IISSCTTMiSllft*plcfci^-C^^#H^'*^. 5 50 
50 [00 9 8] 2 0 0-4 0 OnmO^m^^rffM 
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i:m^i'^ (0 6 (C) ) o =3>^hD-yuy-hl|^6 
10 0 9 9] /.^*3, ^>h^—/l^^'-hm^e 2 2\tm 

J£0«JTi3:. 5 0nam<Dmit^:^^:^'r:y (WN) ^t. 
3 5 Onni)¥<^^>'^;^"ri^ (W) IS<b T'>i^^SM«r^ 
/N^y^ffi-C-ff^^-r^o ^^<^>^;^^<!: UT=^iry (X 
e) . >>^> (Ne) ^(D^ffif4^;^^J^AD-r^i:i^;;^ 

[0 1 001 m:^. mmmmme 3 i^ff^j^g-rs (me 

(D) ) o ^p«^ffi^i^6 3 1 1 i.x\tmm^^t^im 

I 0 1 0 1 ] g^itr. El 6 (D) \:L^^'tX 0 (r, MfAW^ 

ig6 3 1. ikuymm^ 2 i\zmi<x=^>^^ h7}^-/u 
i:mf&\.. y-;^ • Ku-Y vifij^e 3 2-6 3 6.Rt>':=^ 

Tiai^lOOnm. T i ^^tfr/U5::::^'7^Ji 
^SOOnm. T i^l 5 OnfflS-;^/'5^>^ffit?5SS^ff^^L 

fc3Ji1t5tcoWii^^i-^o f&(7)^*po5»mm-c 

^X\ 3 0 0 — 4 5 0*^0. 1 — 1 23tKOf|ft^^^ttV^ 
**iS0iJ-Cli. 3 5 Ot:O7km#ia^T'2 0#PBlO^.«t^ 

[0 10 3] &iAi(DiLmcXoX. me (d) tci.T^-rlS 

ti:mm(DT F T srf^si-r ^ ^ t r-x^ 
[0 10 4] (iit£fi?ij2) :^mmmx{t. mmmm\:^ 

fflv^Tifti^-r^o s-f. 12 7 (A) 1;:. mm(Dmm\:^^^ 

^i-o 2o(7?i:/^9fo9>«^yir/U;55;,«^y TFT70 
la. 70 1b. y— ;^iSSa. S b . Jzt/t's/ 



Ba. Bb^rJ:oT^^$i^TV^^o 
[0 10 5] 07 (B) \Z7jk\^tiji^])±/U(D^i^m<D 

^/^AZh^o ^^y). ^^yTFT702a. 702b 

05 (oy-y^mmK *iicoy-^^st;i«^^nrv^5o 
[0 10 6] :i(Di:ofj:\m^mf3^t't^zt\zXoX. 
m? (A) \z^si.tz\B]^mt^^x. y—:^^(Dm^i 

[0 10 7] 7t^:fc\ 07 (B) tc^L/c;^^yir/u^^ 

't^^m^^/^'j(DW}i'F:^mt\.x\t. mm.(DMmt 

15 mmm mi (a) ) {:::^oV^Ty-;^^a;^5dtag^^^ 
/.^ o T V ^ >5 ^ i: ;!) ^ ^ P.^ b ^ ^ o 

[01081 ^ y 1^. ^ss 

20 [0 10 9] (*ife<?ij3) >^m^mX\t. m7 (A) *3 

.tT>' (B) {Z7jkvtz?^^v±/i^(7)\B}^mt\tm^j:^m^ 

0 7 (C) *ffli^TSi?«i-^o 0 7 (C) (t. p^^yir 

/UT u>f ^iXmi-^ 2 o(D ^/c^«9fo9^^y ir/K7:>lH]K 

mxh^o ^i^. Mft^'r^m^m\:^m\^x\t. m? 

25 (A) ^XXJ (B) <tl^CI5^*fflV^-5o 

[0 1 1 0] 0 7 (C) t^^SnyJi^^y iryK^. 0 7 
(A) (7:):a>g^titg^bT. #^^yir/i-^1S^-r^TF 
Ti: LT0f^:il:i;^-f' :x^>'i/TFT 7 0 4 a . 7 0 4 b 
^ ^ y T F T lEJiJlr KS ^nfclHiKlffJ* tfJ:oX\^^ 
30 r(7)j:9/^t^3t^*t~^^»^1*^^yf^NORM 
:7yu<ttgE E P ROM<b !l^^^i^^o 
[Olll]lE]7 (C) (::*3i^T&{I!)<7:>>^yiryK::a 
Si-^<Jr. 7«^y TFT 7 0 3 a oKW>®i*t:i;^-f 
:y^>i^TFT 7 0 4 a (7:) y — ;^?iifilc^ T^cfi K l^-Y ^-ffl 
35 m^m^^nXiSK^ ^ 7«^y TF T 7 0 3 a (Dy-^M 

i^jiy-p^^s a ^^V^^' 

-/TFT 7 0 4 a(75y — V\y^>m^(Om^ — 
h^^B a\zmi^^ilX\^'^o ^LT. 7< ^ y T 
FT 7 0 3 a O =i >^ h n — yU>5r'— hm^li^^— K^W 
40 ^/^Vi/TFT 7 0 4 a <Dy— hft^liSiR^ 

[0 112] -^tz. :&{pij(7:)7^ ^y iry^tzov^Tt>. ^fefil 
(7:>pi^yiryu<irl^i:(H]SS1S^<t/.^oTi5'9, -^^yTF 
T7 0 3 b, ^-r tX^V^TFT 7 0 4 b. y— ;^^S 
45 b. tf^>h^Bb. ?7-KI&W. il5^l|V«Zj:oT«^ 

[0 1 1 3] 07 (C) {z^Ltz^^^D-^/i^^^i'^N 
ORS7yu®«gEEPROM<Oiltmiiv 
tub. *5j:mB^;55^T 1 tfi/ hmz-^mxh^.^.\^h 
50 -So *3IJ£CTT'fi. -^^y TFTjo±(J^>^-f iy^>i/T 
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[01 14] ;^^yTFT703a --Ox — ^ ^♦t iZi 

T 7 0 4 a t;iOl>Tlt:^>'<754^tffii:/.f5 J: 9 t;iiStRi»v 
[0 115] o^«9. ♦#iA^^tT9^. y-;^^s 

^^M-t^o ^ti. :y^>^^TFT 7 0 4 a 

V) SrffliJD-t-^o '^(Of^^s M4V TFT 7 0 3 a<D'Jtit 

[0 1 1 6] y^-^(Dm^^no^^\t. y-J^i^Sa 
i3j:tKl7- K^WSrGNDJr^-f-o ^LT. 51tR^V*5 
cfct/t'^y MiB atZiEcOiiS^EE (C?'!l;tti2 0 V) trSljD 
-r^<h. ;^^!J TFT 7 0 3 a 7^^ >^>Jr— h 

^l^i/TFTt)^^:^y(D'^mX-h^rzi!b. y^— ^cO?^^fi 
fri^n^c^VV ^(D'^m. y TFT 7 0 3 a trjol^T 

[0 117] ±alUfcil]mz*^l^T. ^mm.coit^'mt 

[0 1 1 8] *»lfefi?!lT-|i. TFTjoJ:t>*^-Y 

^>-^TFT$:n^-\'4'^/U§?TFT<t L/c;55^ SDf^m/E 

/U^T F T ;i ^ t p ^^^--/t-ST F T Srffll^-S 

t^agTfe^o ^^c. ^4 y^>yTFTi::P^^V 

TFT(DWiimzEmi.xhx\^\ mimzEm-t^z.tiz 

(0119] /.^^b\ ^H^CTcONORS^y^yl-lttgE E P 

[0 12 0] (iisEfi?ij4) *iit£CTTfi. mmmm^ 

<hLT. NAND^:77tyv'^7«^y (75(H]gSlll<?)|ftP.^4: 
[0 12llE)8fi. y ^y ir/U;6?g|8<Sxitn<@<7)-7 



^iX't'n— 0(7!) n 5^ ^ ^> /U§y ;^^yTFTlrj:o 

[0 12 2] E]8ir:^oV^T. IrI C^iJlClEg ^ Hfc 8 
^^yTFT (W;^tf®l?iJ(D (1. 1) - (1. 

05 8)') \t.m.mz^m^ix^tmz^ ^i\^i\(D^^^^j\^ 
m^mm^mmmGi^Gn\zmm^^x\.^^o sts 

tCiE«$n/:infli(;)>^y TFT 1 ^TCO 

(1. 1) (n. 1) ) fl, yu>ir— hmil 

[0 1 2 3] i:^li}Z:^^^nfc80(D7^-^y TFT 

(K 1) ~ (1. 8) ) (7:)fS]iS(::i:i. iil 
JR^TFT (1.0) (1; 9) tmrnzmm^ix 

15 fflTFT (1. 0) - (n. 0) ^SfrgC^^^y 
iryKDT(::ti:. iltRfflTFT (1. 9) ~ (n. 9) 
^Ix^^ixidfi^ixTl^^o iStRfflTFT (1.0)- 
(n. 0) <DV-:;KmM'R.rjV\y^:yWm<ojjkh—:f5\z 

\^\i^y h^^Bi'-Bnfimm^ixx^K} . hmmz 
20 \±m^m'f-hi^sit^mm.^h'\^x\.^^o ^t^.m^m 

TFT(1.9)-(n. 9) <0 y - :^WmiSLXJ^ V \y ^ 

25 [0 12 4] N AN DM^ 9 y =L ?t ^ ]) <Dmi'^:^mz 

[0 12 5] ;*:^^£fi?ll^rjo^,^r. 0''<Diikmt\±?^^V 
30 TFTCO^n-T^^ V^/^-'- hm<^l(rm]^^^S«$nT 
V^-SitfeS^itL. "1 "<7)iKft|<hfiy^y TFTc7:):7ci — 

-To S/t. "o^ottfigtT^^^y TFTou^i^fsmffii 

0. 5V^3VXh^tV.''l"(D'ikm(D?t^])TFT 
35 <7:>L^«'MfimJ£*^- 1 VEATT-fc^-h-r^o 

[0 12 6] — fTlRl^S#iA^t30l>Ti!i'<5o 

FT (1. 1) t::''0"^. 7<^yTFT (2. 1) ~ 
(n. 1) f::''l''S'»#iAtf#^^m?^-r^o ^J:^. ^ 

40 #iAtriegUfi:fer''i''o4*igti--5. ^r. mmmG 

l-Gniy-;^mfiCV s^GNDHS^-fo iMtR 

L, ilJRfflTFT (1. 0) - (n, 0) ^:tl^<Dm^. 
m^mTFT (K 9) - (n. 9) ^ztycom^ 
45 {-i"^o ^LT(7— KSWl (3 2 0 V. !7— K^W2 — 
W8l::7 V^fpiDi-5<b*tC. fc'^y h^B ItrO V. fc:' 
:y h^B2-BntC7 V^S3AD-t-5o 
[0 12 7] ;<^yTFT (1. 1) <0^a 

50 i3E (Si^2 0V) fi^m^ix. V>^'^^i^mM\zi:^yu- 
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t)> ''o "7555^3^^1x5^ ^fc. y^yxFT (2, 

1) — (n. 1) (Dyu—'r-C^'f^-'hMW-'f'^^- 

^'tT*:>tb/jrV\ o^»9, ;^^yTFT (2. 1 ) - 
(n. 1) ft"! "(7)^^(75^ ^<t7i^o -rfB^J. 

[0128] ^^1;TFT (1. 1) t^hCDm^n^iX.^ 

17— Ki^Witzov. !7— K^W2'-'W8{::5 V$r 
SliJDl-^o 2^7S;!^^e^ StrgtO^^y TF 

T\t.^X:t>(D^m^.tt::^o 1 frS ^O;^ ^ U T F 

^dSoOT^^y TFT<7D2^il. I^tScD^-^- 

y TFTott<fi-eft^^:ii:{r7t5, -^ur. ss^ffl^^* 

— hii^Sl. S 2{c:5 V^^ADbaMtRfflTFT^:^>^<7:» 

t'-/ h^B 1 SrSLT. ;^^yTFT (1. 

[0 12 9] -ffir^*$r?T5m^li, ^rO!7-mw 
1 —W8 ^0 Vi: SISifi^Gl— Gn^2 OV^i" 

^«ia«G 1 -G n ^ w\u&<Dn&^mw'f'^ c ^ 

I0 13 0J ±a5b/-cifbi'^mJE<Dfili. ^'gij-e^ 

T-ti. if8<@x1J|n<@<75 7«^y iryur u^tzol>Tlft?q 
[01311 :2^IIJS0iJ<7:>«iS;(^ . nmm i — s X^ti 

^ p< ^ y . <^ a^'^i:?iirT 7« ^ y ^ ^ r ,1: t r # 

[0 13 2] (|l;^0iJ5) **S£0iJT-fi. 

^/v-n-7«^y (I21#S8) ^1f^igi-5 7«^yir/uo±S 
[0 1 3 3] |g]9lcial>T. 4o(7:>;^^y-iryHl|^lDlS 



®iS9 0 lfi:^2»{$:Stt®T'fe^o ^^c. !7- m 
9 0 4 <b7n-x>f >-^'5r'- h«|@9 0 3J±. ^10512 

7io«tt/=i> f>n-yu>>-'- KS<^9 0 2 i: Ki® 9 0 
05 4 i ^M^-r^ia^ 9 0 6 rt. m 2 (75ia^g?fMe*{w?i^ 

[0 13 4] /^ib\ *Jfe(7:)ff^ffi-T:tle^^no/c;^^yir 

10 /K^iSfSffiit (13 2) (i, ig9«c^byhp<^y ir/i-co± 

® H ?r ;t A B o V ^ T^»f L -Ct# 5>n 5 »f B« 
[0 13 5] 7ijb\ *SJSM(i*^<7:>^ftg{-46Jt'5^^ 
15 fz.mnm mi) X'Mx\i. ^o:>kf^X,oti:±Mmxh 

[0 13 6] mmme) ^m:mmx\t. ^^^pjo^ 

20 Ofrffll^'5o 

[0 13 7] mi 0{C:Jol>-C. *6^^BSr#-r^»«l 
0 0 1 ±tc?g^^4x/c7<^y TFT 1 0 1 3t:i, ;^ 
^i^l 0 0 2. KU-f Vli^l 0 O 4:fcJ:r/5^-\'^^yU?F^ 
^^ifigl 0 0 3;<>-?>?:^>5^igfls:gttJl, m\<0^-V^ 

25 S^^IOOS. hmi^l 0 0 6. ^ 

2cDy— hffijt^l 0 0 7. :j6cfct/='>'hn— yl-y— h 

mi^i 0 0 s^w-r-So ^/c. ^r^i^i o o 9±t:i. =3 
h/iN— yu^SUT. y— i o i o , Ku-f 

:/ia^l 0 1 l:fcJ:t>'=^>- hn— yW'ir- hffiSft l 0 12 

30 ;05^l#a:l$i^Tv^^o 

[0 13 8] ^/c. mi OiCifott^^-^-y TFTfi^:^ 
S^M-efc^o p<^y TFTO^igfls:S14 

®coJi:^;55 inmJ£Jl±, ^ ^ y ^^(7:)^-\'^^yuS(D 1 /4 
WTT'fcn«J:v\ 7« ^ y T F TO^Wi$:ffi^4 

35 ^<7:>J¥^;55 lnm-5 Oi-uutDg&fflrfoiXff, J:'9*!T^U 

[013 9] y^yTFTlOl 

yTFT (ia3#flB) ^ fc5VMi:*:^i£fi?iJJ:*9 
40 Ji:v^i^^*^fiH4g4r*i-^^^y TFT^itftftL-T^-*^ 

[0 1 4 0] ^mmmmx\t. ^bt^i^-^y tfti 

45 >^yTFT1013Ji. =i> Kn— yuy— 

1^1 0 O 6 <h^-^^^>'t'ffM^i^2 0 4 ^;6^^2 0>>-'— h 
J68^Kl 0 0 7Sr^M.T-aSfi7iofc:ffl« {:ty±y\- 
mm) ^WLTl^^o 
[0141] ;^7ir V hmm^^^^^'^'JTFT^m 

50 ^^/c^»^t4^ ^ y <Dwm\t. wm^'^m<D^^ y t f 
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^ y T F T Srffl I ^fc^S^p* ^ y i LT 

[0 14 2] T-mm^^ 'J -y ^m^^^^^J: 

^.C0 7<^y TFT;)S:4-VOttfiSi:''^'5fc*-efo.5. 
JS0iJcDi9(C. ;^^y TFT^:^7-fes/. Mti^t-r^ 

[0 14 3] ^(Diplr^^y TFT<7?ii5'g*;4Sf):g$ 
i^•5i:. tbt^-^-v;:^*?^::^^-^ t i: tic. -<y7r-i' 

[0 1441 mmmi) mmmi^^v^^xi'^m.x.tz.T 

mw- 10-044659 mmw- 10-152316 
<^mw- 10-152308 ^■t.tz.\■x^mw■ 10-1 

5 2 3 0 5-^WfctllP^#BB,-f-ix|i^l,\ tJlT> *aiiSA 
[0145] ±fE|gSt43S3S^(4, 

mm.m.^m.^m.m) \zi:^wLmxm^\zmmx'fs 

[0 14 61 ^^^^iHl^&Ufii/i'^i^ (Xi^) 

745. *£fBtttw#'>w-m;>5$*nTi'^-5t><«ro±fc 
-SierSJEBiLT {110} ffi^^i-Sd t ^5tmr-# 

5, z.(r>m. i^'f-mmmx^m^inyni {110} eic 

[0 14 71 ia>!r<73^4^SfB*SSELT?^fig-r5 
^a^B*il^r«rH R - T EM (i^^lf 

[0 14 81 ^B^Ba#lrt3»t^SgB%*Si^<73ii$^tt(4. -t 
4^a#<0^ftl±. fCharacterization of High-Efficie 



ncy Cast-Si Solar Cell Wafers by MBIC Measurement 

; Ryuichi Shimokawa and Yutaka Hayashi, Japanese! 
ournal of Applied Physics vol.27, No. 5, pp. 751-75 
8, 1988J dfS^g^iXfc rpianar boundary J "Cfc-So 

05 [0 14 91 ±5Sfi3c^cJ:^^(4^ w-mmiL^\z\tMiBm. 

10 m-^m) i)^ <i 1 0) w-cfcs^-g-, {2 11} w.skm. 
^(42 3 ffj^-issj?- 1 tifim^o zm.\ii<^iz^m.^(Dm. 

-^ttrom* Sr*-tmt+ i ^> 7 ;^ - T-*) <9 , £ fii:;J? 

15 [0 15 0] ■mm\z:^ny&m(o'i^^B'&mmm^%m{zT 

-h. AM6^»C(i9 5%tA±) ;{iS2 3<om*ai^. AM6<3 
tr(4 {2 11} 2?B"Be#-efeS::i:d5;j£iJ5, 

[0 15 11 -o(75S£H^Bfe<oPB^{riFi^fijt^4x/c,^£B^B&^{z 
20 *3^^-c. P^:^(7?|gfB<7:'S::^&;05 (i i o} T-fo-S^-^. 
{111} mznj:c--r^^=f-mf)^ti^-^^6 t-r^t. 

e = 70. 5° ro^irz 3<7?>ttf£:i&|?.i:/j:5- i:;5S^b 

xw^■t^^^Wsm.<r>^^^mi>^■^^\:im^ o. 5° (da 
[0 15 2] u±.o:>mmA-h. mmmi(D{'^myjmi,zx 

$4x5o l£B^B*il^(o:ioV>T;^Bl*&^;45ig 

^{zj/^<o\z<\,^m^t^£^x\,^^^ sfo-c. nist^nw 

[0 15 3] Sfc^ ^{C. 800~1 15 0'Ctt>9ffi 

[0 15 41 z.<oxmm<omim^^^°>^'>k^^ (ei 

ectron Spin Resonance : E S R) {w ioT.?^ tfi'^^ 

<D^\:f>!^mi'p/j:<ti> 5XlO"spins/cra'WT (A 
Se<){CJ4 3X10"spins/cm=KJlT) X'hi>ZtAm^^L 

50 ^il-S. 
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[0 15 5] U±(Dm/)^h. *M0iJl diSoTftSiiLfc 

[ 0 1 5 6 J mmm 8 ) *iiMi^<D^»^tt^ ^ y ^ 

M^ir?>&^tLX. SIMOX. Smart -Cut 
(SO I TECtt<OgiSS«) , ELTRAN (^^/ 

10 15 7) *«?^f*t¥5fe(73MOS FET±tCjg 

10 15 8 1 *|llil0tjrofl|figjl, HJSfi^J 2 ~ 6 <D 

^ti. so imm^>4i.xit. T.u^w<Dmmit 
^ffo :itizx<o. mmm i <DVfWi:)3m(D o ^ssa^etts 

[0159] mm-m 9 ) *ii^0j<7?^s^i4> * y 

[ 0 1 6 0 ] El 1 1 »C;!^|IJS0'!|cDm^7t^^g(D7'o 
^'ElSr:5^-t-o 01 l{;io^^T, 2^l!li«BJ<o:T;»^'tt;^^ 

y 1 1 0 2 t, SmfRl 1 0 5 ir, 01*^5 ^iEift-r^y 

— v\%^-mmmm^ \ i o 3i3j:o«y-;^{f^fp.ijsgtb[H] 

Sg 1 1 0 4 <!: . y {iJ>-7) ttlElHlgg 1 1 0 1 i . /i^^ 

mmis^-m^t. fpc (7U'=3r->:/>'i'7'y :^ h-tf— i?-^ 

h) 1 1 0 6^SbTi*^nT< -So 
[0 16 11 YmiE^^tiivmiE^rf^titb<D\El^X' 

[0 16 21 *IIJ£CT«5m^3t^ig«(4. m^\t 

t;>5x-t?,. z.<D^.. ^^^tt7<^y 1 
1 0 2 fc'it-CJi < . iii3S95 110 5. m^^ismir^ 
lESbBK 1 1 0 3. 1 1 04, *J il/ y ffilEElK^rfll^ 

■r -5 T F T icol, t^^zgS.S t -r-S r {4War-fo 
So /tio, fiSa^B*:tf±E Lg<7)ffM^^ipTFTJ^*i£^ 

[0 16 31 sfc. *^J£eiJT-J±. HsggPS:IE»rf-5^ 
t!i(HlKtbT. y-;^ie^|giblHlK*5J:t;f'5r'- hia^ 



<^IE»llHlK^lriS:ttT'b«^pjSvv Sfc, W^gBl 1 0 

5 , mmu%:^wi-rimwi^^ 1103, 1 1 0 4 , *5 

XtJv MElHlSSl 1 0 l^co^^T^4, {ei^n 

[0 16 41 ^mmm(^m.^^^mm.\zio\,^x . 
•I4p«*y 1 io2{z:f4, ^>'y3>*{$:-^xn^Sftr>' 

W«iEx-^;)5*&ifrt (lEtt) $tLTl>-5<, yttjEHggl 
10 10 1 -f:W«IEx-^*#flB,LTili&f§^{r*fi-5 
y MiE^ff 9o 

[0 16 51 y^*K75fc*t><75x--^(3:S^7t¥^«^ai 

x\ ■^izmcmm^'i^^z.tr-'sjmx'hio 

20 [0 16 6] ^e^iz, ^iPMtt^-^-y tr«^coMlE7=-'- 

[0167] /idb\ ^yi 102 try lilEro 

25 ffiiEx— 5'S-*&»-t-SP, *tH^AlrJ;^)!|tii¥l 0- 
1 5 6 6 9 6^J::IS«c$nfc#g^fflv>Sr irJliffSL 
v\ S^d, yttlEtcKi-SSiBJtlDmJ^lc/jr^ixrv^ 

[0 16 8] Sit, ^»?^\±^^v\z^m-r^miEr- 

30 ■i'Mr-'iy^ Mt^-X'h^coX'. !e:>^l:i/J;CTD/A=i V 
[0 16 9] /iJb\ JtcHlteMWtff^iEli, HtS^J 1-7(75 

35 ^-So 

[01 70] mmm 1 0) ^ y 

[ 0 1 7 1 ] El 1 2 (c. i^mmm(Dm%.%^^m. axm 
40 mz\j., mim^n-^-^m.i6X.xiE-Lmn-^mm.) (D-:f^v^ 

»%t4^^yi 2 0 3. SRAMl 2 0 2. ®*a5l 2 
0 6, iii^gi5?rlES!)-9-S^- V\%%\mmm^ 12 0 4 

*sj:t5y-;^(t^ftiJSEtii[H)?gi 2 0 5, fciu'p'^y^ 

45 hn— 7[HlKl 2 0 li6SsSltf>4xTV^5o ®te 

{f^, i'n->^f*^^L<l4P)^ft^^(±, FPC (7 
U':^fv'>^/b7'y > h-»>— ^Sf-S/ h) 1 2 0 7SSLTillb 
*tT< -So 

10 1 7 2] 2fi:||ffi0iJ»;*j»tSy*y = >- hn-^lllK 
50 1 2 0 1 tli, SRAMl 2 O 2 Joi(/^»%{4p<*y 
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1 2 0 3i,zm{^v'-^i:^m\^rz^m^itii.fz.^ t\^^o 

[0 17 3] S RAMI 2 0 2(ligjg?ix — ^COStiA 

^»«t* ^ ^ y r^fon«. #t;isRAMSrsaft/.f<rt 

[0 17 4] :^mMm<Dm^^mmw:\t. m^\^Mmm 

^i-Sr<h;65-et^o ^<Dm. ^m^^y^^V 1 20 3 

tz:\fX-fj:<. mmU l 2 O e . M^tPSrlgib't-^l^iiblHl 
S&1 2 0 4. 1 2 0 5. SRAMl 2 0 2, :}oJ:t>V^ 
y ha— ^[o]ggi 2 0 2 S:^^i-^TFTiwOV>T 

[0 17 5] ^yh. W*Sl5«rSEKji-S.^ 

<7:>IEib(Higg^^ttTt>lf ;b/^\/\ *fc. SRAM120 

2 . Sj^gp 1 2 0 6. HjRSP^i^ib-f-^lgSb®!^ 1 2 0 
4. 1 2 0 5, :fcJ:l>V^y ^iV- hn— ylH]Kl 201 

[0 17 6] *^iS0iJ(7)m^7fe¥^g^-*5v^T. /<y=^ 

^■\t. 1 :7 U-ASi-S RAMI 2 0 2lr*Slrt (fSIt) 
^(7:)iljft<f-^(^;^^y Kn--7[H]Sgl 2 0 1 
(::J:oT)i|I^^@i^g|5i 2 0 6lc:A;^$ix^^$n'5o S 
R AM 1 2 0 2 < hmmU 1 2 0 6 

y^ssrigi^st-r^o p^-^ey rnvhn-'^iHissi 

2 0 1 i^^^l3j;c:;i:r. s R am i 2 o ziclSi^ 

^ix/c®f*ff-^5r^^^tt>^y 1 2 0 3--*&*rtL/ci 

*9 . ^ y 1 2 0 3 \zi^m^i^tlm^lkm^^i:m 

mm 2 0 6^xti\^m^i.ti^'r^ztf)-x^^o 

[0 17 7] SRAMl 2 0 2*Dj:c/^S^t47« 

^y 1 2 0 3izt&S*3l-'5iljfax'~^l3:x>^:5'/Wt-i- 
^(OX\ it^^S«:ilS^CTD/A=3W<-;5'^b<fiA/D 

[0178] :^mMm(Dmf&x\t. m^u i 2 o e 

^^HfctlJ^^r^tClSRAM 1 2 0 2t;itfit6L-C:Jo«9. 

AMI 2 0 2{rf51g$n:rclii^ft^^;F»^tt;^-^y 1 
2 0 S^-fe/^U/ctJ. ^S^i^p^^y 1 2 0 3(wtSte$ 

ixtcmi&in^%:mmn^Ati-rh:it\zi:ox. miSico 
5o ^UT. fx^xty^^irg^H-r-sr t?i<7^ut' 



[0179] »iifiy «J:t/Sfe^tg/.fiifffe(7?4ti.. s R A 

Ml 2 0 2 <h^»^tt7«^y 1 2 0 3 (om&mm\:^i^^ 

L^-SSS^T-^ff^tt^^y 1 2 0 sco^-^y^i^ 

* (yyW) -r^^t tWtgir^j^^o 
10 [0180] /^*5, *ll:teMcol»^ii, ^JSiJiJ 1 7 jo 

[0181] mmm 1 1 ) ^m^mco^m^i^?' ^ y 

fig, i^«fig*3^avj^M^om^7fe^^s^^tt-t-^^^;^5 
t-^m0,'^^fj:^mi$^msti.xr^'r^y'^bv^ 

20 [0 1 8 2] Ell 3 (A) \^T^7'^y'-^ bD 

^B0i7jkm&(o\Bi^mxh^o mi. 3 (a) {cjol.^T. r 

7" K y :^ ;^MflS^^:T^§Sgtl. mm l 3 O 4 

h y ^^^^{cgae^ix/ciii^gBi 3 0 1 <i:, y-;=^{t 
^fiyiiEKiHisg 1 3 0 2 i: . hiw-i-fiyigtbiH]^ 1 3 0 

25 3 <l:Sr*i-^o y-;^«^IiJI2ib[E]gS^>5r'- him^'if&m 
K)[E]gStLT, ^n^4x1S!^<7:>igiijlH]ggSrlSJtTt1f:b 

.[0183] ^fc. B^^ISl 3 0 l^lS^'r^lU^l 3 

0 4<D^±mi:mi'3 (B) IZtj^-^o 11*1 3 0 41*, 
30 :y^^^TFT 13 11. ffia^^^ 1 3 1 4:Joit>* 

=^ Vx^-iM 3 1 5 S-WL. y5">i/TF T 1 3 1 

1 (D>r- M;<^li>r- hit^^l 3 1 2i;i. y-^mm 

t h'i^^>mM(D\<^-rix/)^-:^t'^y-:^m^-s^i 313 
fw^j^^nrv^^o ^-r :y^>^^TF T 1 3 1 1 oy— 

35 :^mMt I' i^'^ >mi^(Dm^-:^\ts fiSa^l 3 1 4:JaJ: 
tJ^r^^-XVlM 3 1 5t3^^^n-rv>^o ?SB^e* 

1 3 1 4ii5j:c/=3 13 1 5(D^Mi^-':^(omM 

[0 1 8 4] /.^:J6. =»>^X>*y-l 3 1 5(7:)ai^cD— ;^ - 
40 Ji. 12^1 3 1 6l3l^^it-rt::. #ffl<7?magm:&^l::S 

m.Lxtm^^j^^\ ^bjc. ^vx^^-y-i 3 1 ssrSft 

^'.^ < Tt>S:l.\ ^fc. ^y^>VTFT 1 3 1 1 (in 
5^^^>7U^TFTTt P^Y^^>'^^TFTTt>«J:i^ 
[0185] ;i:}o, :^m^m<D:^m^^^^ ^ V ^*JISS 

^m^. mmmi-io<D\.^'m(om^i:m^^i^itx 
[0186] mmm 1 2) *p«p^<7?:^»%tt7« ^ y 

ti, TFTT«^$nfc^5g($igeoaJB°ni:-tt:ff^^'t- 
50 ^riricioT. »i&0ij9. 1 0«r^LfciJ;9>i#« 
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[0 1 8 7] Hi 4 (A) hy ^:^mE 

Lm7i^&w:<D^nmx*h^o 11114 (a) jc:fcv>T. r 

-^{RiJiEibSfS 1 4 0 2 ^. hm-g-fiyigtblH]^ 1 4 0 

[0188] S^c. 1401 ^ItjiS-r^Bm 1 4 

0 4<7?tE£:^EIS:llll 4 (B) 1:1^-^0 iijSl 4 0 4li, 
:y^>i/TFT 1 4 1 1 . E LSBtbfflT F T 1 4 1 

4. E L^T- 1 4 1 6 ^y^>:/TFT 1 4 

1 1 <D>tr- hm^n^tf— hiB^-^ 1 4 1 2 t;i. y—:^m, 

3tzgE/M$nTl^-5o ^y^>^^TFT 1 4 1 1 (T^y 

—^mmt vi^^:^mm<Dm^-j7\t. eluzki^tf 
T I 4 1 4<D^—hmm\zmm.^rix\^^^o ^/c, el 
iisbffl T F T 1 4 1 4 y—:^mm/)^mmm'^^^ 1 4 1 

5tw. KU-r>mi^;6^E L^^l 4 1 6t:i1t^^nTl/^ 

EL^^i 4 1 6(Dho—:)j<Dmm\^i'tm'm<DmitL 

[0 18 9] itfc, ELSEibfflTFT 14 1 4(D^—h 

mmtmmm'^^^i 4 1 5(Dm\:i=^^^'f:^i^i:nnxh 
[0 19 0] ^n^^fi^ijcT^^T-^j.^-^ h y ^^mBhm 

T^fflV^^o '^fd. ^-f -/^V^^TFT 1 4 1 Ifinf" 
[0191] /^ib\ T^fi^BjoT^SI^it;^ ^ y 

^m-^. %mm 1-10 ov^-f 4^<o1ff^^fa;z^'&^-^i:T 
[0192] (^mfi?*J 1 3 ) *M^p^(75^s^tt7< ^ y 

[0193] ^co^t?t^S•^^S^<!: LTfi. t'x:^:* ;^ 
xv>^/u;<7p<7, t/dv^^^^J^- (yrs^fct^^ 

[0 1 9 4] 1^1 5 (A) Hx^;^:7'U-rT-fe*:), Bfls: 
2 0 0 1. ^n-^ 2 0 0 2, 2 00 3 ^*^tfo 

^ y fi. ^.T^fflS 2 0 0 3-^-e:<?5<fe 

[0 1 9 5] Hi 5 (B) t3:e'x:^:^p«7T'*)«9. 



2 10 1. m^U2 10 2. ^^A;^tl52 103. 

y^2 1 0 4. y — 2 10 5. 5{tSB2 1 0 

2 1 0 2'^^<Di^L(Dm^■Mm\Bi^t~mm^i^^xhx 

05 

[0 1 9 6] Hi 5 (C) ^-^^y Y'^^:yVy'^:^'f\y 
-r<D-5l5 {iay\m) T-fo«9. *«s:2 2 0 1. {s^<^-y 

2 2 0 2 . 5llf|5[il^/<> K 2 2 0 3 . ^.T^g|5 2 2 0 
4 . Tfe^^ 2 2 0 5. ^^§gg 2 2 0 6 ^^^tfo . *ii 
10 «l^<D^SI«tSy^y fi^^§gS2 2 0 6-^^<DftfeOft 

[0 1 9 7] HI 5 (D) mmmf^m7i.fz.mim^ 

iS« (^ft:6^lw(iDVDS*3Sg) Xfe9. *ft:2 3 0 

1 . fEe^JJE'#2 3 0 2. m"^:^^ 2 3 0 3 . ^;^S|5 
15 2 3 0 4. 2 Z0^^Xm^^l\^^ fl^. rcD^^gft 

fE^*^<$:.^ LTDVD (Digital Versatile Disc) *. C 

^^^(5 2 3 0 4^^<D^(D\%^u'mmh-'mr^i^^ix 

20 TtJ:i/\ 

[0 19 8] Hi 5 (E) \t^—^j\^mT^:^':f\^-iX 
hK). *:ft:2 4 0 1. ^^^[5 2 4 0 2 . T — jUg|52 4 0 

3 ^^tfo *ii^0.ei7)^»^ttp« ^ y ll^.^g|5 2 4 0 2 
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